Two Microburst Event on 18 May 2017
1.) Introduction:

On 18 May 2017 scattered strong to locally severe thunderstorms erupted across portions
of the Champlain Valley, as well as parts of central and northern Vermont. A warm, moist, and
unstable air mass was in place from the Eastern Adirondack Mountains into Vermont with
surface temperatures in the mid-80s to lower 90s. The temperature reached 93 degrees in
Burlington, VT, which tied the all-time record for warmest maximum temperature for the month
of May, along with breaking the daily maximum temperature for the date. This impressive heat
helped to fuel the afternoon and evening showers and thunderstorms.

This severe weather event had three areas of concentrated that included Western Addison
County on Potash Bay Road, South Burlington/Williston area, and across the Northeast Kingdom
near Barton, VT. The NWS Burlington Office determined from a storm survey the damage
which destroyed a camp and knocked down trees and powerlines on Potash Bay Road in the
town of Addison, VT was caused by a microburst with estimated wind speeds of 80 to 100 mph.
Another microburst occurred in South Burlington causing trees and power lines to come down,
along with a measured 58 mph wind gust at Burlington International Airport, before we lost
power to the observing equipment. Additional damaging thunderstorm wind gusts blew over a
tractor trailer in Barton, VT with areas of trees and powerlines down in parts of the Northeast
Kingdom. Figure 1 below shows a plot of storm reports across the North Country on 18 May
2017. See Appendix A for entire listing of severe weather reports received by NWS BTV.
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Figure 1: Plot of storm reports across the North Country on 18 May 2017.



2.) Storm Prediction Center:

The NOAA/NWS Storm Prediction Center (SPC)'s Day 1 Convective Outlook on May
18™ indicated a "Slight Risk" of severe thunderstorms from northern New York eastward across
most of Vermont. As the morning unfolded, it became increasingly clear that severe weather
event was likely to impact parts of the region. Figure 2 below shows the 8:00 a.m. Day 1
Convective Outlook and the associated probabilities of damaging wind and severe hail. The
severe hail and wind probabilities were up to 15% across most of the North Country (i.e., there
was a 15% probability of at least 1 severe hail or wind report occurring within 25 miles of any
point shaded in yellow).
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Figure 2: Storm Prediction Center Day 1 Severe Weather Outlook issued at 8 a.m., valid
for 18 May 2017.

At 2:04 p.m., the SPC issued a Mesoscale Discussion addressing the potential for a
severe thunderstorm watch as conditions were becoming favorable for thunderstorm
development. The combination of strong deep layer shear of 30 to 45 knots, modest instability of
1000 to 1500 J kg™, and increasing ascent from approaching upper trough would help expand the
areal coverage and intensity of thunderstorm activity. At 335 p.m. on 18 May 2017, SPC issued
Severe Thunderstorm Watch #237 for all of Vermont back into portions of northern and western
New York, effective through 11 p.m.. Figure 3 below shows the SPC Mesoscale Discussion map
(left) and associated Severe Thunderstorm Watch box (right) area.



http://www.weather.gov/media/btv/events/2017-05-18%20Microbursts/MD0757.pdf
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Figure 3: The Storm Prediction Center Mesoscale Discussion Map (left) and Severe

Thunderstorm Watch #237 outline (right).

3.) What is a Microburst:

A microburst is a rain-cooled downdraft of air from a thunderstorm with an affected
outflow area of less than 2 miles wide and peak winds lasting less than 5 minutes. Severe
thunderstorms have very strong updrafts of air and lift liquid rain drops in the upper parts of the
thunderstorm where it is cold enough to form hailstones. The cooling of the air due to many
factors influence how strong the downdraft or microburst will be but can gather wind speeds
over 100 mph and cause extensive damage as they impact the ground. You can read more about
them at the Jet Stream University web site. Figure 4 below (from Figure 10 from the FAA Pilot

Windshear Guide) shows a schematic showing the evolution of a microburst where the

downburst descends from a thunderstorm, hits the ground at high speeds causing damage and
wind shear near the point of impact.


https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC00-54.pdf
http://oceanservice.noaa.gov/education/yos/resource/JetStream/tstorms/wind.htm
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC00-54.pdf
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Figure 10. Evolution of a microburst. Microburst winds intensify for about 5 min
after ground contact and typically dissipate about 10 to 20 min after
ground contact.

Figure 4: Evolution of a microburst (from Figure 10 from the FAA Pilot Windshear
Guide).

4.) Pre-Storm Environment:

In this section we will investigate the pre-storm environment, including a special 2 p.m.
sounding from Albany, NY, 700 hPa upper air analysis, surface map, along with CAPE and
shear parameters. The 2:00 p.m. May 18" rawinsonde observation at Albany, NY, (Figure 5)
shows modest instability, and favorable deep-layer shear, due to the development of a strong
mid-level jet of 40 to 50 knots. The combination of surface temperatures in the mid-80s to lower
90s and dewpoints only in the 50s created convective available potential energy (CAPE) values
of 1264 J kg™ and a lifted index (LI) of -5°C (Celsius).

This CAPE profile and high equilibrium levels (39,000 feet) indicated thunderstorm tops
would extend to 40,000 feet above ground level, and be capable of producing severe winds or
large hail. The equilibrium level is the level at which the rising parcel equals the actual air
temperature at that given height. The rising air parcel becomes stable at the equilibrium level; it
no longer accelerates upward. The Albany sounding also showed surface to 6-km shear of 40
knots. This shear increased through the day, as the embedded mid-level jet moved across the
forecast area. Thunderstorms tend to become more organized and persistent as vertical shear
increases. The steep low level lapse rates, modest CAPE values, and strong mid-level winds
indicated the primary threat would be damaging thunderstorm winds and 1 inch hail from
isolated thunderstorm microbursts.


https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC00-54.pdf
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC00-54.pdf
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Figure 5: Albany, New York observed sounding on 18 May 2017 at 2:00

p.m..

Figure 6 below shows the 700 hPa (~10,000 feet above the ground level) upper air
analysis on 18 May 2017 at 8 p.m.. A potent short wave trough was moving across the Ohio

Valley and central Great Lakes, along with a ribbon of enhanced wind speeds. Meanwhile, a

initial short wave trough and leading edge of 50 to 60 knots wind maximum was entering the
North Country, creating deep layer shear profiles favorable for severe thunderstorms. This short
wave helped to produce large scale lift for thunderstorm development, while the stronger winds
aloft helped in the organization of storms and provided the severe weather wind threat across the

forecast area.



700 hPa Map on 18 May 2017 at 8 PM
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Figure 6: The 700 hPa (~10,000 feet above the ground level) upper air analysis on 18 May
2017 at 8 p.m.. Winds barbs, (plotted in blue, 1 arrow=50 knots, 1 barb=10 knots, -

barb=5 knots, 700 hPa heights (black lines), temperatures (dotted red<0¢ and dotted
blue>0¢) and dewpoint (green lines).

The 2 p.m. surface analysis in Figure 7 below shows temperatures well into the 80s with
surface dewpoints in the upper 50s to lower 60s. Low pressure was located north of Montreal
with a trailing terrain induced prefrontal trough draped across the Eastern Adirondack
Mountains, while a secondary surface trough was approaching the Saint Lawrence Valley. These
two features produced enough convergence and lift to help in the development of thunderstorms
during the late afternoon hours on May 18th. Meanwhile, a sharp cold front was approaching the
Ottawa Valley and Northern Great Lakes with additional showers and thunderstorms. This
activity weaken from the loss of surface heating/instability as the line approached the Saint
Lawrence Valley between 8p.m. and 10p.m..
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Figure 7: Surface map at 2 p.m. on 18 May 2017 with surface plots, cold front (light blue
line with triangles) and surface trough (dotted light brown).

An interesting pre-storm environment parameter was the very high Downward
Convective Potential Energy (DCAPE) values from the Eastern Adirondack Mountains into most
of Vermont, highlighting the possibility for damaging downburst winds. Figure 8 below shows
DCAPE values between 1200 and 1300 across most of our region at 5 p.m. on May 18th.
DCAPE values greater than 1000 J kg™ suggest steep low level lapse rates which are conducive
to downward transport of higher momentum air to the surface, resulting in gusty winds and
possibly severe thunderstorm wind damage. The higher the DCAPE value the stronger the
rain-cooled downdraft potential within a thunderstorm. It was observed surface to 3 km lapse
rates were 9.8C¢/km, which is very steep, indicating instability is present and thunderstorm



development is possible, given sufficient moisture.

Downward CAPE at5 PM on 18

Figure 8: Storm Prediction Center Rapid Refresh (RAP) mesoanalysis of Downward
Convective Available Potential Energy (DCAPE) at 5 p.m. on 18 May 2017.

5.) GOES-16 Satellite Data:

This storm event was one of the first events in the North Country that was viewed by our
new geostationary satellite known as GOES-R or GOES-16 (Geostationary Operational
Environmental Satellite). It’s higher definition view of clouds and thunderstorms allowed
meteorologists get a much better, more frequent view of the storms on this day.

Figure 9 below shows channel 9 - 6.95 um mid-level water vapor imagery from
preliminary, non-operational GOES-16 at 5:02 p.m. on 18 May 2017. The brown areas show the
presence of dry air in the mid levels of the atmosphere, which is conducive for the formation of hail and






